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Purpose: This study aimed to empirically examine the influence of sustainability 
reporting (SR) and supply chain management (SCM) practices on the perfor-
mance of small and medium enterprises (SMEs).
Design, methodology, and approach: A sequential explanatory mixed-methods 
research design was employed. Quantitative data were collected through a struc-
tured questionnaire from 203 SMEs under the Jakpreneur program in Jakarta, 
Indonesia, and analyzed using partial least squares structural equation model-
ing (PLS-SEM). Qualitative data were collected through in-depth interviews and 
observations with SME owners, practitioners, and government regulators to con-
textualize the quantitative findings.
Findings: The quantitative analysis revealed that key SCM dimensions—namely 
product development, production processes, and distribution—positively and 
significantly influence SME performance. In contrast, SR dimensions (economic 
value, social network and innovation, and eco-efficiency and energy) and the 
SCM dimensions of supplier relations and customer returns management did not 
show a statistically significant impact. Qualitative insights explain these results, 
indicating that SMEs perceive formal SR as complex and costly, while supplier 
relationships remain largely transactional.
Originality and value: This study provides an integrated, empirically tested model 
that links specific SR and SCM practices to holistic SME performance. It offers 
novel evidence from an emerging-market context, demonstrating that opera-
tional SCM practices are stronger performance drivers than formal sustainability 
reporting for micro- and small enterprises. The mixed-methods approach yields 
nuanced insights valuable for both academia and practice.
Practical implications: The findings suggest that policymakers and business sup-
port agencies should develop simplified guidelines and tools for SR adoption 
tailored to SME capabilities. Concurrently, enhancing SME competency in core 
supply chain operations—product development, production, and distribution—
should be prioritized to improve immediate performance and lay the foundation 
for long-term sustainability integration.
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1 Introduction

Small and medium enterprises (SMEs) play a vital role in global 
economic development, serving as significant job creators and finan-
cial contributors. In the European Union, for example, SMEs account 
for a large share of employment and job creation (Singh et al., 2015), 
and the accounts play a similar role in developing countries, where 
their employment role is comparable to that of large firms (Ayyagari 
et al., 2014). Their substantial contribution to gross domestic product 
(GDP) is evident across diverse economies; SMEs constitute about 
90% of all businesses in Sub-Saharan Africa (Dorasamy and Kikasu, 
2024), while in India, they contribute 8% to GDP, 45% to manufactur-
ing output, and 40% to exports (Singh et al., 2015). Similarly, in 
Indonesia, SMEs’ contribution to GDP reached around 60% in the 
pre-pandemic period, with labor absorption consistently high at 
96.99–97.22% across approximately 62 million enterprises, represent-
ing about 98% of all national business actors. For this widespread 
growth to be sustainable, it must be accompanied by strong SME per-
formance in both financial and managerial terms (Oktrivina et al., 
2025a). Consequently, supporting SME performance in today’s econ-
omy fundamentally requires a commitment to sustainable practices 
and robust supply chain management (SCM) (Niemann et al., 2025; 
Tran and Le, 2025).

Sustainability practices and reporting have become increasingly 
prominent research foci over the past decade. This growth in interest 
is driven by heightened attention from shareholders, institutions, 
investors, governments, and communities toward environmental, 
social, and governance (ESG) issues (Le et al., 2025; Oktrivina et al., 
2025b). Global environmental challenges are intensifying economic 
pressures and raising the importance of sustainability. Even though 
SMEs face challenges such as limited funds and stringent regulations, 
adopting green practices can improve their sustainability performance 
(Mashingaidze et al., 2024; Oktrivina et al., 2025b). By using green 
strategies, such as innovation and new skills, SMEs can become more 
efficient, lessen their environmental impact, and increase their com-
petitiveness (Wiratmadja et al., 2025). Sustainable manufacturing 
practices may also help SMEs compete better and remain viable in the 
long run, especially when they align with environmental laws (Athooli 
et al., 2023). Hence, despite various obstacles, adopting green practices 
and sustainable manufacturing offers a clear path for MSMEs to 
improve performance, competitiveness, and their contribution to the 
circular economy.

Despite the recognized importance of implementing sustainable 
practices, significant research gaps remain. First, there is a lack of 
comprehensive frameworks that holistically integrate sustainability 
practices and performance criteria across environmental, economic, 
and social dimensions (Malesios et al., 2021; Muruganantham et al., 
2025). Existing models often focus on isolated enablers or barriers 
without robustly analyzing their interrelationships (Malesios et al., 
2021). Second, studies remain geographically limited, with insufficient 
attention to regions such as Latin America and emerging Asian mar-
kets, where social and environmental practices are often underex-
plored (Das et al., 2020a, 2020b). Broader geographical representation 
is needed to understand regional variations and to develop context-
specific strategies (Ndlovu et al., 2025). Third, research on the long-
term impacts of green growth initiatives and the role of resilience in 
post-pandemic recovery remains scarce (Putri et al., 2025). Future 
studies should therefore investigate SME sustainability over extended 
periods and under diverse economic conditions (Putri et al., 2025). 

These gaps highlight the need for more integrated, geographically 
inclusive, and longitudinal research to support SMEs in their sustain-
ability transitions effectively.

In the same vein, growing interest in SCM practices is driven by 
the imperatives of environmental sustainability and resource effi-
ciency. SMEs are increasingly adopting green supply chain manage-
ment (GSCM), not only to meet these demands but also to gain a 
competitive edge (Mankar et al., 2025; Zhu et al., 2008) For example, 
enhancing supply chain resilience through strategic planning and 
technology adoption has become a priority, enabling SMEs to navigate 
complex market challenges (Naimat and Davies, 2025). Prior research 
shows that effective supply chain integration boosts operational per-
formance, enhancing cost efficiency, product quality, and timely deliv-
ery—key factors for operational effectiveness. By aligning functions 
such as logistics and operations, the supply chain resilience fosters 
stronger partnerships and responsiveness, thereby strengthening com-
petitive advantage (Jama et al., 2025; Kankam and Dza, 2025). 
Adopting sustainable supply chain practices also contributes to opera-
tional performance and long-term growth and profitability, allowing 
firms to enhance competitiveness while supporting environmental 
objectives (Israfilov et al., 2020). Combining lean and sustainable ini-
tiatives further optimizes performance, enabling SMEs to streamline 
operations and address ecological concerns simultaneously (Israfilov 
et al., 2020). Thus, embedding green and resilient practices into the 
supply chain is essential for SMEs to sustain competitiveness and 
ensure long-term viability in an evolving business landscape.

Pertaining to the relationship between SCM and SME perfor-
mance within a sustainability context, several critical research gaps 
persist. First, many existing studies have limited generalizability due 
to small sample sizes or a narrow focus on specific regions or sectors 
(Ali et al., 2017; Teoh et al., 2023). More comprehensive, cross-sec-
toral, and multi-regional research is therefore required to validate 
findings and develop broadly applicable strategies. Second, there is a 
lack of robust, integrative models that fully incorporate the triple 
bottom line—economic, environmental, and social performance—
within the specific context of GSCM for SMEs (Kosasih et al., 2023). 
Future research should develop and test holistic frameworks that 
address these dimensions simultaneously. Third, the documented rela-
tionship between GSCM practices and firm performance remains 
inconsistent across studies, leaving managers uncertain about which 
practices are most effective (Qorri et al., 2018). Further investigation 
is needed to clarify these causal links and provide evidence-based 
guidance. Finally, the enabling role of technology and innovation in 
enhancing GSCM effectiveness is underexplored. While studies sug-
gest that advanced technologies like artificial intelligence can improve 
outcomes, empirical evidence in SME settings remains limited (Kuo, 
2023; Liu, 2023). Addressing these gaps is essential to building a 
coherent, actionable knowledge base that empowers SMEs to adopt 
sustainable supply chain practices for resilient, competitive 
performance.

This study aims to develop an integrated framework that com-
bines sustainability reporting (SR) and GSCM to enhance SME per-
formance, thereby addressing key gaps in the literature. The research 
pursues three specific objectives: to develop and improve SR imple-
mentation based on global reporting initiative (GRI) standards along-
side effective SCM practices; to provide practical, contextual 
guidelines for SR preparation and assess the impact of ESG disclosures 
on SME operations; and to empirically test—both quantitatively and 
qualitatively—the influence of integrated SR and SCM on holistic SME 
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performance across economic, environmental, and social dimensions. 
This study contributes uniquely as one of the first in Indonesia to 
investigate the convergence of formal SR and green supply chain prac-
tices within an SME context. In contrast to prior work focused on 
large firms, isolated innovations, or singular sustainability aspects, this 
research proposes and tests a novel integrated model. By adapting GRI 
standards—typically applied to large corporations—to SMEs and 
evaluating their synergy with GSCM, it offers a new, actionable 
framework.

2 Literature review

This section provides a concise overview of the key concepts 
underpinning this study SR, SCM, and SME performance.

2.1 Small and medium enterprise 
performance

SME performance is a multifaceted construct influenced by 
diverse factors, including financial management, digitalization, stra-
tegic orientation, and market share. These elements are critical for 
SMEs to navigate competitive landscapes and achieve sustainable 
growth (Na-Nan et al., 2017). In Indonesia, where SMEs play a sub-
stantial economic role, enhancing their performance is a priority.

Performance measurement for SMEs often extends beyond pure 
financial metrics. The Balanced Scorecard (BSC) framework is effec-
tive in aligning operational activities with strategic objectives by incor-
porating both financial and non-financial perspectives, specifically the 
financial, customer, internal business processes, and learning and 
growth dimensions (Kaplan and Norton, 2001; Muraba et al., 2024; 
Pineyrua et al., 2021).

2.2 Sustainability reporting and SME 
performance

SR involves measuring, disclosing, and accounting for an organi-
zation’s environmental, social, and governance (ESG) impacts. The 
main goal is to promote sustainable development and enhance long-
term firm value by effectively communicating performance to stake-
holders (Das et al., 2020a; Bunclark and Barcellos-Paula, 2021). For 
this study, SR is operationalized using formative constructs based on 
the GRI standards (2020), grouped into three primary indicators: eco-
nomic value and financial literacy; social networks and sustainable 
innovation; and eco-efficiency and energy.

Financial literacy—encompassing both knowledge and applica-
tion (Huston, 2010)—is crucial for sound financial decision-making 
and business growth. It enables SMEs to manage finances more effec-
tively, secure better funding, and improve future welfare (Setyaningsih 
et al., 2024; Al-shami et al., 2024; Putri et al., 2025). Research shows a 
positive link between financial literacy and enhanced SME perfor-
mance Furthermore, social networks and sustainable innovation are 
critical. Continuous innovation is fundamental for creating competi-
tive advantage (Che and Chen, 2024; Dolšak et al., 2024), and social 
networks, ranging from internal to external ties, are vital catalysts for 
the diffusion of innovation and new product development (Leick and 
Gretzinger, 2020; Muafi, 2020). Finally, eco-efficiency involves mini-
mizing environmental impact while significantly maintaining the 

economic value. Implementing green innovations and energy conser-
vation not only yields environmental benefits but also reduces produc-
tion costs and enhances brand image, thereby improving economic 
performance (Thompson et al., 2024; Dolšak et al., 2024). Based on 
this reasoning, the following hypotheses are proposed:

H1: Economic value (financial literacy) positively affects SME 
performance.

H2: Social networks and sustainable innovation positively affect 
SME performance.

H3: Eco-efficiency and energy practices positively affect SME 
performance.

2.3 Supply chain management and SME 
performance

Supply chain management is a holistic approach to efficiently inte-
grate suppliers, manufacturers, distributors, and customers to meet 
consumer demand. SCM is measured through five key indicators: 
product development, supplier relations, the production process, dis-
tribution, and customer returns management. Within SCM, product 
development serves as a strategic platform for innovation, enabling 
SMEs to ensure business continuity and competitiveness (Machado et 
al., 2020). Effective supplier relations and collaborative procurement 
are crucial for securing quality inputs and enhancing overall business 
performance (Chijioke and Vu Minh, 2021). Optimizing the produc-
tion process enhances operational efficiency, reduces waste, and 
strengthens competitiveness (Simona et al., 2023). Furthermore, effi-
cient distribution logistics directly improve market accessibility and 
operational outcomes (Nupus and Ichwanudin, 2020). Lastly, an effec-
tive system for managing customer returns is critical for maintaining 
satisfaction, loyalty, and operational efficiency (Rufina, 2022); (Lu et 
al., 2021). Consequently, the following hypotheses are advanced 
(Figure 1):

H4: Product development positively affects SME performance.

H5: Supplier relations positively affect SME performance.

H6: The production process positively affects SME performance.

H7: Distribution positively affects SME performance.

H8: Customer returns management positively affects SME 
performance.

3 Methods

This study aims to develop an instrument to model the relation-
ships among sustainability perspectives, SCM and SME performance. 
The mixed-methods research approach is employed. This approach 
integrates quantitative and qualitative data collection and analysis 
techniques in sequential phases to provide a comprehensive under-
standing of the research phenomena. Specifically, the study adopts a 
sequential explanatory strategy (Creswell, 2015). This design involves 

https://doi.org/10.3389/frsus.2026.1762537
https://www.frontiersin.org/journals/Sustainability
https://www.frontiersin.org


Zulfiati et al.� 10.3389/frsus.2026.1762537

Frontiers in Sustainability 04 frontiersin.org

first collecting and analyzing quantitative data, followed by a subse-
quent qualitative phase to elaborate on and contextualize the initial 
results.

3.1 Sample and procedures

The study sample consists of SMEs enrolled in the Jakpreneur pro-
gram, coordinated by the Provincial Government of Jakarta, 
Indonesia. This program was selected as the sampling frame because 
it provides participating SMEs with structured support—including 
mentoring, training, access to capital, marketing assistance, and busi-
ness licensing—resulting in a relatively homogeneous population of 
over 300,000 active members. As an initial study, convenience sam-
pling was employed for several reasons. First, this initial research 
examines how sustainability, SCM, and the performance of SMEs are 
interconnected. The goal is to better understand these relationships 
before carrying out more in-depth studies. In early-stage research like 
this, speed and flexibility are more important than making broad gen-
eralizations (Etikan, 2016; Saunders et al., 2023). Second, due to time 
constraints, data collection needed to be efficient to reduce the logisti-
cal burden associated with more complex sampling designs (Memon 
et al., 2025; Sunarsih et al., 2026). Third, a total of 203 SMEs volun-
tarily participated, which meets the minimum sample size recom-
mended by the inverse square root method (Kock and Hadaya, 2016; 
Legate et al., 2023) based on predictive R2 criteria. According to the 
minimum R-squared guideline (Kock and Hadaya, 2016), for a model 
where R2 > 0.10 and the maximum number of arrows pointing at a 
construct exceeds 10, the required sample size is 189. Therefore, the 
sample of 203 satisfies the minimum threshold for robust partial least 
squares structural equation modeling (PLS-SEM).

Table 1 shows that the sample is composed of micro-enterprises, 
with 91.63% having fewer than five employees. This strongly reflects 
the typical structure of the SME sector, where very small, often owner-
operated, businesses are the norm. In terms of business focus, the 
majority (74.38%) operate in the Food and Beverage sector, indicating 
that this is a primary industry for local SMEs. The retail sector denotes 
a significant minority (20.69%), while other services form a much 
smaller segment (4.93%). Regarding the respondents’ demographics, 
the largest group (45.81%) falls within the 25–45 years age bracket, 
representing the core working-age and entrepreneurial population. A 

substantial portion (32.51%) is also represented by younger entrepre-
neurs (18–25 years), suggesting active participation from a new gen-
eration of business owners. Respondents over 45 years contain 21.67% 
of the sample.

3.2 Measurement

The measurement instruments for this study were developed by 
adapting and integrating well-established constructs from the litera-
ture to fit the specific context of SMEs in Indonesia. All items were 
measured using a five-point Likert scale (1 = Strongly disagree to 
5 = Strongly agree). A detailed overview of the constructs, dimen-
sions, and sources is provided in Table 2. The initial scale development 
involved content validity assessment by five experts in management 
and finance to ensure the relevance and clarity of the proposed items.

R was modeled as a formative higher-order construct compris-
ing three key dimensions, with items adapted from academic 
frameworks and the global reporting initiative (GRI) standards. 

FIGURE 1

Research model.

TABLE 1  Sample characteristics.

Count Percentage (%)

Business sector

Food and beverage 151 74.38%

Retail 42 20.69%

Other services 10 4.93%

Number of employees

Micro (<5 employees) 186 91.63%

Small (5–10 

employees)

8 3.94%

Medium (>10 

employees)

9 4.43%

Age of respondent

18–25 years 66 33%

25–45 years 93 46%

>45 years 44 22%
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Economic value and financial literacy were measured using three 
items that assess the understanding and application of accounting 
principles, bookkeeping, and financial planning, drawing on 
(Bunclark and Barcellos-Paula, 2021; Al-shami et al., 2024), and 
aligned with relevant GRI standards (e.g., GRI 102, 201). Social 
Network and Sustainable Innovation was measured with three items 
evaluating community involvement and stakeholder relations, 
informed by the same sources and GRI standards on local com-
munities (e.g., GRI 413). Eco-Efficiency and Energy were measured 
using three items covering environmental management practices 
related to resource use and materials, based on Bunclark and 
Barcellos-Paula (2021) and Al-shami et al. (2024), and correspond-
ing GRI categories (e.g., GRI 301, 302).

Supply chain management was also modeled as a higher-order 
formative construct, comprising five dimensions derived from an inte-
grated SCM framework. Product/business development (three items), 
procurement process (six items), production process (six items), ship-
ping and distribution (three items), and customer returns manage-
ment (four items) were established by adapting scales from Machado 
et al. (2020) and Oliveira et al. (2022). These items measure core SCM 
capabilities, including innovation, supplier relations, operational effi-
ciency, logistics, and post-sales service.

SME Performance was measured formatively according to the 
four perspectives of the Balanced Scorecard (BSC), as defined by 
Kaplan and Norton (2001). The financial perspective used three items 

focusing on revenue and profit stability. The customer perspective 
included four items related to customer growth and satisfaction. The 
internal business process perspective comprised four items assessing 
product diversity and quality control. The learning and growth per-
spective was measured with seven items covering employee skills, 
training, and organizational effectiveness.

The pilot test results confirm the measurement model’s internal 
consistency (see Table 2). All constructs demonstrated strong inter-
nal consistency, with Cronbach’s Alpha values exceeding the 
accepted threshold of 0.70. These results, detailed in Table 2, indi-
cate that the adapted scales are reliable and valid for measuring SR, 
Supply Chain Management, and SME Performance in the context 
of this study.

3.3 Data analysis procedures

This study employs a two-stage PLS-SEM analytical procedure. 
The analysis was conducted using SmartPLS software, well-suited for 
this research due to its predictive orientation, the use of formative 
constructs, and the relatively small sample size. In the first stage, a 
higher-order construct evaluation was executed for SME performance. 
Since performance was conceptualized as a formative second-order 
construct comprising the four BSC perspectives (financial, customer, 
internal business process, and learning and growth), latent variable 
scores were generated. These scores were produced by creating com-
posite indices from the first-order dimensions, resulting in a single, 
robust composite score for overall SME Performance to be used in the 
subsequent path analysis. The second stage involved the primary PLS-
SEM analysis. The structural (inner) model was evaluated to test the 
hypothesized relationships among all eight specific dimensions of SR, 
SCM, and SME performance. This analysis assessed the individual 
influence of each dimension—economic value, social network and 
innovation, eco-efficiency, product development, supplier relations, 
production process, distribution, and customer returns manage-
ment—on the performance outcome, in line with hypotheses 
H1–H8.

4 Results and discussion

4.1 Outer model evaluation

The measurement model demonstrated strong psychometric 
properties, confirming the reliability and validity of the scales 
employed in this study. First, indicator reliability was established, as 
all factor loadings exceeded the recommended threshold of 0.70, con-
firming that each item is a reliable measure of its corresponding latent 
construct. Second, internal consistency and convergent validity were 
confirmed. All constructs exhibited excellent internal consistency, 
with Cronbach’s alpha (α) and composite reliability (CR) values sur-
passing the accepted level of 0.70. Convergent validity was established, 
as the average variance extracted (AVE) for every construct exceeded 
the benchmark of 0.50. Collectively, these results confirm the robust-
ness of the measurement model, providing a solid foundation for pro-
ceeding with the structural model analysis. Thirdly, the discriminant 
validity was verified using the heterotrait–monotrait ratio (HTMT) 
analysis, where all values stayed below the conservative cutoff of 0.90 
(highest HTMT = 0.72) (Franke and Sarstedt, 2019; Legate et al., 

TABLE 2  Research measurement instrument and psychometric properties.

Construct and 
dimension

Number of 
items

Reliability

Sustainability reporting (SR)

Economic value and 

financial literacy
3 Items 0.869

Social network and 

sustainable innovation
3 Items 0.796

Eco-efficiency and 

energy
3 Items 0.813

Supply chain management (SCM)

Product/Business 

development
3 Items 0.866

Procurement process 

(Supplier Relations)
6 Items 0.897

Production process 6 Items 0.912

Shipping and 

distribution
3 Items 0.889

Customer returns 

management
4 Items 0.893

SME performance

Financial perspective 3 Items 0.879

Customer perspective 4 Items 0.895

Internal business process 

perspective
4 Items 0.870

Learning and growth 

perspective
7 Items 0.925

All constructs demonstrate strong internal consistency, with Cronbach’s alpha (α).
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TABLE 3  Outer model evaluation.

Construct and indicators Factor loading CA CR AVE

Economic value 0.869 0.873 0.718

 � EV3 0.85

 � EV5 0.85

 � EV7 0.82

 � EV9 0.86

Networking innovation 0.796 0.798 0.711

 � NET_INNOV5 0.82

 � NET_INNOV7 0.87

 � NET_INNOV9 0.83

Eco energy 0.813 0.827 0.729

 � ECO_EN7 0.79

 � ECO_EN8 0.90

 � ECO_EN9 0.87

Product development 0.889 0.892 0.817

 � PROD_DEV3 0.86

 � PROD_DEV5 0.87

 � PROD_DEV8 0.84

Production process 0.899 0.914 0.769

 � PROD_PROC1 0.81

 � PROD_PROC10 0.79

 � PROD_PROC3 0.82

 � PROD_PROC7 0.81

 � PROD_PROC8 0.79

 � PROD_PROC9 0.82

Distribution 0.889 0.892 0.817

 � DIST2 0.92

 � DIST3 0.90

 � DIST4 0.89

Supplier relation 0.897 0.902 0.662

 � SUPP1 0.81

 � SUPP2 0.88

 � SUPP3 0.82

 � SUPP4 0.79

 � SUPP8 0.74

 � SUPP9 0.84

Product return 0.893 0.898 0.756

 � CUST_RET1 0.87

 � CUST_RET3 0.85

 � CUST_RET4 0.90

 � CUST_RET6 0.86

SME performance 0.899 0.914 0.769

 � Customer 0.92

 � Financial 0.77

 � Internal business 0.91

 � Learning 0.90

HTMT values = 0.42–0.72.
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2023). These findings validate the reliability and justify the measure-
ment model for the following structural analysis (Table 3).

4.2 Inner model evaluation and hypothesis 
testing

This study investigates the direct relationships among the eight 
key dimensions of SR, SCM, and SME performance. The structural 
model was assessed by examining the significance of the standardized 
path coefficients (using a bootstrapping procedure with 5,000 sub-
samples), the model’s explanatory power (R2), the effect sizes (f2) of the 
predictor variables, and its predictive relevance through the Stone-
Geisser Q2 test.

The analysis results are depicted in Table 4. Diagnostic checks 
confirmed the absence of multicollinearity, with all variance inflation 
factor (VIF) values below the threshold of 5. The model demonstrates 
exceptionally strong explanatory power, explaining 82.4% of the vari-
ance in SME performance (R2 = 0.824). Predictive relevance was con-
firmed, as the blindfolding procedure (omission distance D  = 7) 
yielded a Q2 value of 0.492 for SME performance [calculated as 
Q2 = 1-(1-R₁2)], which is significantly above zero.

Six of the eight proposed hypotheses were statistically significant. 
The dimensions of production process (β = 0.268, p < 0.01), distribu-
tion (β = 0.195, p < 0.05), and product return management (β = 0.177, 
p < 0.05) demonstrated the most potent positive effects on SME per-
formance, with small to medium effect sizes. Networking innovation 
(β = 0.128, p < 0.05), product development (β = 0.164, p < 0.05), and 
economic value (β = 0.083, p < 0.05) were also significant, supporting 
hypotheses H2, H4, and H1, respectively. In contrast, the paths from 
eco-energy (β = −0.083, p > 0.05) and supplier relation (β = 0.119, 
p > 0.05) to SME performance were not statistically significant; there-
fore, hypotheses H3 and H5 were not supported.

This study evaluated the out-of-sample predictive validity of the 
proposed model using the PLSpredict procedure (Hair et al., 2020; 

Legate et al., 2023). The results, presented in Table 5, demonstrate 
strong overall predictive performance. All indicators of the SME per-
formance construct yielded positive Q2predict values, confirming the 
model’s predictive relevance. Furthermore, the PLS-SEM model con-
sistently yielded lower root mean square errors (RMSEs) than the 
linear model (LM) benchmark for each indicator, as indicated by the 
negative ΔRMSE values. This pattern confirms that the specified 
structural relationships enhance prediction accuracy. A nuanced 
observation is made for the Financial Perspective indicator, which 
shows the smallest Q2predict value (0.359) and the most modest 
improvement in RMSE (ΔRMSE = −0.024). This proposes that while 
the model retains predictive power, its capacity to forecast this specific 
financial dimension is relatively constrained compared with other 
performance aspects, such as learning and growth, which showed the 
most significant gain in accuracy (ΔRMSE = −0.070).

These findings are further substantiated by the cross-validated 
augmentation test (CVAT). As shown in Table 5, the prediction error 
for the SME performance construct is substantially lower in the PLS-
SEM model, with a PLS loss value (0.404) significantly less than the IA 
loss benchmark (1.013). This difference is statistically significant 
(t = 4.384, p < 0.001), confirming that the specified structural relation-
ships meaningfully enhance the model’s predictive ability (Sharma et 
al., 2023). In sum, these results affirm that the integrated framework 
of SR and SCM dimensions offers a robust and valid model not only 
for explaining but also for reliably predicting SME performance.

4.2.1 Robustness check: Gaussian copula analysis

To examine potential endogeneity bias in the proposed model, a 
Gaussian Copula (GC) analysis was conducted. The results indicate 
that there is no statistically significant endogeneity concerns for the 
primary structural relationships. As presented in the output, all GC 
terms—which test for latent confounding between the predictor con-
structs and SME performance—yielded statistically insignificant 

TABLE 4  Structural model assessment (direct effects).

Hypothesis Path Coeff. SD t-values p-values f2 Supported/
Unsupported

H1 Economic value → SME 

performance

0.083 0.039 2.136 0.033 0.028 Supported

H2 Networking innovation → 

SME performance

0.128 0.050 2.551 0.011 0.047 Supported

H3 Eco energy → SME 

performance

−0.083 0.057 1.442 0.149 0.017 Unsupported

H4 Product development → SME 

performance

0.164 0.079 2.083 0.037 0.042 Supported

H5 Supplier relation → SME 

Performance

0.119 0.083 1.439 0.150 0.019 Unsupported

H6 Production process → SME 

performance

0.268 0.083 3.228 0.001 0.097 Supported

H7 Distribution → SME 

performance

0.195 0.077 2.541 0.011 0.057 Supported

H8 Product return → SME 

performance

0.177 0.079 2.252 0.024 0.045 Supported

R2 value of 0.824. VIF values = 2.17–2.97.
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coefficients (p-values > 0.05). For instance, the GC terms for key 
paths such as production process → SME performance (β = 0.076, 
p  = 0.461), product return → SME performance (β  = −0.056, 
p  = 0.520), and eco-energy → SME performance (β  = 0.181, 
p = 0.085) were not significant. This pattern holds across all eight 
hypothesized relationships. Therefore, the non-significant GC terms 
suggest that the estimated path coefficients from the primary PLS-
SEM analysis are robust and unlikely to be substantially biased by 
omitted variables or reverse causality. This finding reinforces the 
validity of the original model conclusions, confirming that the sig-
nificant relationships identified (e.g., the positive effects of produc-
tion process, distribution, and networking innovation) are reliable. 
The robustness check complements the earlier evidence of strong 
predictive validity, providing greater confidence in the integrated 
framework linking SR and SCM to SME performance (see 
Appendix 1).

4.3 Discussion

This study examined the influence of SR and GSCM practices on 
the performance of SMEs. Based on data from 203 SMEs within 
Jakarta’s Jakpreneur program, the PLS-SEM analysis revealed that six 
of the eight hypothesized dimensions significantly enhanced SME 
performance. These positive drivers are Production process, distribu-
tion, product return management, networking innovation, product 
development, and economic value (financial literacy). In contrast, eco-
energy and supplier relations did not show a statistically significant 
impact. The integrated model demonstrated strong explanatory 
power, accounting for approximately 82.4% of the variance in SME 
performance.

These findings are contextualized and enriched by qualitative 
insights, revealing a gap between formal concepts and on-the-ground 
practice. Notably, while economic value was a significant driver, 

interviews showed SME owners’ unfamiliarity with formal SR termi-
nology, aligning with observations by Chen et al. (2024) regarding lim-
ited reporting capacity of SMEs. This suggests that the measured 
relationship stems from a foundational understanding of finance rather 
than advanced reporting. Similarly, the non-significant result for eco-
nergy is clarified by qualitative data showing that SMEs prioritize basic 
environmental actions over complex energy efficiency, reflecting the 
“green cost dilemma” for resource-constrained firms discussed by Das 
and Rangarajan (2020). The lack of support for supplier relations aligns 
with descriptions of transactional, cost-focused supply chains, a gap 
between partnership theory and SME reality noted by Chijioke and Vu 
Minh (2021).

4.3.1 Theoretical implications

This study provides several key theoretical contributions that both 
align with and extend existing literature. First, it advances the integra-
tion of sustainability and operational management frameworks within 
the SME context. The significant positive effects of production pro-
cess, distribution, and product return management empirically vali-
date that core operational excellence is a fundamental performance 
driver. This finding extends established supply chain theory (Machado 
et al., 2020; Lu et al., 2021) into the SME domain and supports recent 
arguments that operational resilience is a prerequisite for sustainable 
transitions (Muruganantham et al., 2025).

Second, the significant influence of networking innovation and 
economic value through financial literacy bridges critical theoretical 
gaps. The support for networking innovation underscores the value of 
social capital, corroborating recent studies on network-driven growth 
in emerging markets (Putri et al., 2025). The confirmation of eco-
nomic value through financial literacy solidifies the argument that 
such intangible capabilities are critical strategic resources, supporting 
the adaptation of formal frameworks, such as the GRI standards, into 
practical tools (Al-shami et al., 2024; Ndlovu et al., 2025). However, 
the qualitative discovery of a significant knowledge gap calls for more 
nuanced theoretical models that differentiate between basic financial 
practice and advanced reporting capability.

Third, the non-significant findings for eco-energy and supplier 
relations provide important theoretical nuance. The result for eco-
energy suggests a decoupling between advanced environmental prac-
tices and immediate performance perceptions, supporting recent 
observations of the “green cost dilemma,” in which SMEs view deep-
green practices as burdensome without clear short-term returns (Das 
and Rangarajan, 2020; Muruganantham et al., 2025). The non-signifi-
cant result for supplier relation indicates that relationships often remain 
transactional, highlighting a persistent gap between collaborative SCM 
theory and the price-driven reality of micro-enterprise supply chains 
(Nwachukwu and Hieu, 2021). These findings collectively call for more 
contextualized theories of sustainability adoption that account for the 
hierarchical and resource-conscious prioritization of SMEs.

4.3.2 Practical implications

The findings yield actionable insights for SME owners, policymak-
ers, and business development programs. SME managers should pri-
oritize strengthening their internal operational foundations, such as 
production quality, reliable distribution, and efficient returns, as these 
provide the most substantial direct performance benefits, a focus sup-
ported by the operations management literature. Fostering social 

TABLE 5  Out-of-sample predictive ability evaluation using PLSpredict.

Construct: 
SME 
performance

Q2 
predict

PLS-
SEM 

RMSE

Linear 
model 
(LM) 

RMSE

ΔRMSE

Customer 

perspective

0.737 0.517 0.552 −0.035

Financial 

perspective

0.359 0.805 0.829 −0.024

Internal process 

perspective

0.704 0.547 0.576 −0.029

Learning and 

growth perspective

0.603 0.634 0.704 −0.070

CVAT

PLS 
loss

IA loss t-value p-value

SME 

performance

0.404 1.013 4.384 0.000

Overall model 0.404 1.013 4.384 0.000

Q2 predict: Values above zero indicate the model has predictive relevance for that indicator.
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networks and building practical financial literacy are also essential; 
participating in business communities may spur innovation, while 
training in basic financial management is crucial for stability. 
Sustainability adoption requires custom-made support; to make prac-
tices such as eco-efficiency more attractive, mechanisms must dem-
onstrate clear cost savings, as overcoming the perceived cost barrier is 
critical for adoption. The validated model may serve as a diagnostic 
tool for mentors to assess SME strengths and weaknesses.

To directly and effectively support SR adoption, targeted training 
modules and accessible digital tools are recommended. Specifically, 
practical training should focus on simplifying sustainability concepts 
into SME-friendly workshops that translate reporting standards into 
actionable steps, coupled with financial literacy programs that highlight 
the cost–benefit analysis of green initiatives. Furthermore, accessible 
digital tools are crucial, such as simplified, integrated accounting and 
sustainability dashboards that automate basic ESG metric tracking, as 
well as digital platforms that connect SMEs to networks of green sup-
pliers and service providers. The creation of mobile-friendly e-learning 
repositories featuring case studies from peer SMEs can also provide 
relatable guidance. These structured resources are designed to lower the 
perceived complexity and resource burden of SR, transforming it from 
a compliance exercise into a tangible tool for operational improvement 
and market resilience. Collectively, these actions advance SDG 8 (decent 
work and economic growth) through enhanced SME performance, 
SDG 9 (industry, innovation, and infrastructure) through improved 
production and innovation, and SDG 12 (responsible consumption and 
production) through the promotion of sustainable practices.

4.3.3 Limitations and future research

This study has several methodological limitations that should be 
considered when interpreting the findings. The cross-sectional design 
restricts the ability to establish causal relationships among SR, SCM, 
and SME performance, highlighting the need for longitudinal 
research to trace developmental pathways. The reliance on a conve-
nience sample drawn solely from SMEs in Jakarta, Indonesia, also 
limits the generalizability of the results; future studies should validate 
the model across more diverse geographical and institutional settings. 
A particularly valuable direction would be comparative studies across 
ASEAN countries, examining how differing national policies, regula-
tory environments, cultural contexts, and levels of economic develop-
ment influence the adoption and effectiveness of SR and SCM 
practices in SMEs. Furthermore, while self-reported data are practi-
cal, they may introduce perceptual bias, suggesting that future work 
would benefit from triangulating survey data with objective perfor-
mance metrics. The qualitative component, though insightful, was 
limited in scope, and the use of formative measurement for con-
structs such as SR and SCM, while theoretically sound, requires care-
ful interpretation. Expanding the model to include the role of digital 
technologies as potential moderators or mediators is also 
recommended.

5 Conclusion

This study aimed to investigate the impact of SR GSCM prac-
tices on the performance of SMEs. Utilizing a sequential 

mixed-methods approach involving 203 SMEs in Indonesia, this 
research provides a comprehensive analysis of how specific sustain-
ability and operational dimensions drive business outcomes. The 
findings confirmed that a core set of integrated practices signifi-
cantly enhances SME performance. Production process, distribu-
tion, product return management, networking innovation, product 
development, and economic value were identified as positive and 
significant drivers. This underscores that performance in this con-
text is rooted in operational excellence, innovation through social 
networks, and fundamental financial management capabilities. In 
contrast, the hypothesized positive effects of eco-energy and sup-
plier relations on performance were not supported.
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